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(57)Abstract; ' 
PROBLEM TO BE SOLVED: Tp eliminate the need for oxygen 
enriching equipment and to reduce an operation power cost by a 
method wherein a thermal decomposition moans ie fonnned of a 
fluidized bed having a plurality of fluid areas partitioned by a partition 
wall, and fed refuse is thermally decomposed as the refuse is being 
circulated through the fluid areas. 

SOLUTION: Circulation fluid sand of 650** C is fed to a drying furnace 
IB from a char combustion furnace 10 through an airflow 
conveyance mechanism 16» a cyclone 18, and bri&nch lines 51/52. 
Meanwhile, moisture content-contained municipal refuse is fed 
through a refuse feed line 4. Slight air for regulating temperature is 
fed in combustion exhaust gas through a combustion exhaust gas line 
and the mixture is caused to flow in a circulating manner in a fluidized 
bed, wherein fluid sand is fluidized, by a downward flow and an upward 
flow. Temperature in a drying Kirnace 1 B is maintained at 100-300° 
C to perform drying. Thereafter, a dried refuse rhixture consisting of 
refuse after drying and fluid sand is introduced to a thermal 
decomposition furnace 1 A through a line 9-2. 
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Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. . 

2. **** shows the word which can not be translated. 
3-In the drawings, any words are not translated 



CLAIMS 
[Claim(s)] 

[Claim 1] The cracked gas which supplied waste with the bed material in space with a temperature of 300 degrees C 
or morci was made to perform a pyrolysfs reaction, and occurred by the reaction, A pyrolysis means to separate the 
char mixture which consists of a undecomposed residue and a bed material, and incombustibles of each other, The 
char mixture which consists of the undecomposed residue and bed material which were 6ra\/^n from the 
aforementioned pyrolysis means White forming including a char combustion means to burn the aforementioned 
undecomposed residue, with the fluid bed equipped with two or more flow regions classified by the bridge wall in the 
aforementioned pyrolysis means, making it flow with air The incineration equipment of the waste characterized by 
forming by the flow tub which performs a pyrolysis while the waste supplied to this fluid bed circulates through the 
aforementioned flow region. 

[Claim 2] A means to dry waste under oxygen deficiency preferably at the temperature of 100-300 degrees G, Supply 
the waste dried by the aforementioned dryness means and make it perform a pyrolysis reaction with a bed material in 
space with a temperature of 300 degrees C or more. A pyrolysis means to separate the char mixture which consists 
of the cracked gas which occurred by the reaction, a undecomposed residue, and a bed material, and incombustibles 
of each other, The char mixture which consists of the undecomposed residue and bed material which were taken out 
,from the aforementioned pyrolysis means While forming including a char combustion means to bum the 
aforementioned undecomposed residue, with the fluid bed equipped with two or more flow regions classified by the 
bridge wall in the aforementioned dryness means, making it flow with air THe incineration equipment of the waste : 
characterized by forming by the flow tub which dries while the waste supplied to this fluid bed circulates through the 
aforementioned flow region. 

[Claim 3] The claim 1 characterized by constituting so that waste may circulate through between the aforementioned 
downward flow region and elevation flow regions while the downward flow region and elevation flow region which are 
formed of the air current control supplied from the lower part of a distributor constituted two or more flow regions 
classified by the bridge wall a claim 1 or given in two, or the incineration equipment of waste given in two. 
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DETAILED DESCRIPTION. 



^Detailed Description of the Invention] 

;oooi] 

.The technical field to which invention belongs], this invention is invention about the superheated-steam manufacture 
which incinerates a muntcipat solid waste, industrial waste, etc.; and manufactures a steam with the heat of the 
combustion gas. for example, uses this steam for a power generating plant etc.. and more specifically relates to the 
incineration equipment of weste. 
[0002] 

[Description of the Prior Art] Many fluid bed incineration equipments are used for the mcineration equipment which 
incinerates wastes, such as a municipal solid waste, conventionally, it heats, while fluidizing a bed material by blowing 
air or incineration exhaust gas into bed materials, such as sand held on the distributor in a fluid bed incinerator (for 
example, perforated plate), from a distributor lower part, and in the fluid bed formed by making it such, wastes, such as 
a municipal solid waste, are thrown in and this equipment bums them. The combustion gas which occurred by this 
combustion results in a boiler through a combustion gas outlet line, and generates a steam by heat contact in warm 
water within this boiler, and this steam is used for it as tOrbine driving sources, such as a power generating plant. 
[0003] Now, into wastes, such as this municipal solid waste, chlorinated organic compounds, such as tic [ salt B Plus 
1, are mixing, and it contains about 0.2 to 0.5% as CI in the Inflammable part. And the chlorine contained in tic [ which 
was mixed into wastes, such as a municipal solid waste, / salt B Plus ] serves as HC1 (HC1 in a 
municipal-solid-waste combustion gas is usually about 500-1000 ppm), acts on the tube of the boiler for steamy 
generating installed in the slipstream of an incinerator, and makes this corrode by combustion.. Especially a tube skin 
temperature becomes remarkable [ a high temperature corrosion ] with the increase in temperature above about 350 
degrees C. For this reason; about 300 degrees C of the temperature of the steam which needs to make a tube skin 
temperature 350 degrees C or less, and Is manufactured were a limitation conventionally. Consequently, the 
generating efficiency by the conventional contaminant incineration is about 15% or less, and used as fuel a fuel oil, 
LNG, etc. which hardly contain chlorine, compared with about 30 - 40% of generating efficiencies of the plant as for . 
which boiler-tube temperature is made to 500-600 degrees C, It was remarkably low, and the improvement was 
desired strongly. 

[0004] In order to solve this technical problem, heating of boiler water is made into at least two or more steps of two . 
or more step stories in previous Japanese Patent Application No. 8-69067. It carries out directly or indirectly using 
the heat-of~combustion energy of the cracked gas obtained at the pyrolysis process to which supply waste in the 
space which includes stage heating of at least 1 for the bed material more than predetermined temperature, and a 
pyrolysis reaction is made to oarry out. On the other hand, other stage heating The superheated-steam manufacture 
method performed using the heat energy obtained according to the char combustion process of burning the 
aforementioned undecomposed residue is proposed making the char mixture which consists of the undecomposed 
residue and bed material which were taken out from the aforementioned pyrolysis means flow by air or the combustion 
gas, ' 

[0005] That is, an operation of two or more aforementioned step story heating pyrolyzes wastes, such as a municipal 
solid waste, as shown in drawing 2 (in beyond supply waste in space with a temperature of 300 degrises C or 

more, and make it perform a pyrolysis reaction — a pyrolysis means to separate the char mixture which consists of 
the cracked gas which occurred by the reaction* a undecomposed residue.. and a bed material, and incombustibles of 
each other constitutes Even if it is chlorinated cracked gas which is carried out and HCI etc. contains in the cracked 
gas, heating of boiler water by the heat energy of this chlorinated cracked gas Since a tube skin temperature does not 
becortie about 350 degrees C or more even if chlorinated cracked gas acts on the tube of the boiler for steamy 
generating, since it is considering as the abbreviation boiling point temperature before and behind 320 degrees C [' 200 
degrees C - ] of abbreviation, this is made corroded. In this case, aforementioned boiler water sets up the boiling point 
by pressurization before and after 320 degrees C [ 200 degrees C - ] of abbreviation. Since it is used for absorption 
(in other words it is used only for the phase conversion with a steam from water, and does not act as a part for a 
temperature rise) of**** of this boiler water even if variation has arisen in grant of the heat energy to boiler water of- 
the aforementioned chlorinated oracked gas for a certain reason Stable boiler water or the stable steam of heating 
temperature can be obtained without the skin temperature of the heat-exchange tube of boiler water rising more than 
chlorine **** temperature. - , 

[000.6] And since the dechlorination of the undecomposed residue which was not decomposed by the pyrolysis of 300 
degrees C - 500 degrees C of the aforementioned abbreviation has already been carried out Heat energy for example, 
around 500-950 degrees C which this is burned and is obtained (in beyond ******/ the char mixture which consists of 
the undecomposed residue and bed material which were taken out from the aforementioned pyrolysis means) the heat 
energy around 500-950 degrees G has been obtained by char combustion means to. bum the aforementioned 
undecomposed residue, making it flow with air Even rf it carries out secondary - Miyoshi heating of boiler water or the 
steam which mainly used and was primarily heated before and after 320 degrees C [ 200 degrees C - ] of the 
aforementioned abbreviation and obtains 400-5 00-degree C heating steam (it is boiler^tube temperature about 
450-550 degrees C), low-grade material does, not have a possibility that tube **** may arise, either. When this 
performs power generation by contaminant incineration, 30 - 40% of the same generating efficiency as the plant which- 
used as fuel the fuel oil which hardly contains chlorine, LNG, etc. can be obtained by the low cost. 
[0007] 



[Probletn(s) to be Solved by the Invention] Although reduction of chlorine can obtain. the superheated steam of high 
temperature by combining efficiently a pyrolysis furnace, a char combustion furnace and a boiler, and a superheater 
according to this point To the life waste containing the kitchen garbage thrown in in a pyrolysis furnace In 

order. for the thing containing many moisture to exist, for the cracked gas obtained at the. aforementioned pyrolysis 
furnace to be diluted by the evaporation mpisture from the aforementioned water contaminant, and for a calorie fall to 
arise and to make temperature of an ashes melting furnace into 1300 degrees C or more It will be necessary to usa 30 
- 50% of oxygen-enrichment air, and an oxygen Tomika facility and its operation power cost will increase sharply as a 
source of a cracked gas combustion air. this invention aims at canceling the fault of this point 
[0008] 

[Means for Solving the Problem] Invention according to claim 1 is invention about the equipment for obtaining the 
heat energy for manufacturing the aforementioned heating steam. The cracked gas which supplied waste with the bed 
material in space with a temperature of 300 degrees C or more, was made to perform a pyrolysis reaction, and 
occurred by the reaction, A pyrolysis means to separate the char mixture "which consists of a undecomposed residue 
and a bed material, and incombustibles of each other. Although it is the same as that of the aforementioned point 
****** to include a char combustion means to burn the aforementioned undecomposed residue, making the char 
mixture which consists of the undecomposed residue and bed material which were drawn from the aforementioned 
pyrolysjs means flow with air While forming with the fluid bed equipped with two or more flow regions classified by the 
bridge wall in the aforementioned pyrolysis means, and the waste supplied to this fluid bed circulates through the 
aforementioned flow region, it is characterized by forming by the flow tub which performs a pyrolysis. While the 
pyrolysis and continuation injection processing which become enough are attained without according to this invention 
a processing object carrying out a short pass to an. outlet when waste circulates through two or mor6 flow regions one 
by one, reduction of fluidizatibn gas is attained and the calorie fall of cracked gas can be suppressed. 
[0009] now — in order to attain an operation of aforementioned drawing 2 — the heat calorie ratio of cracked gas and 
char mixture ~ " — about 7Ccracked gas): — it is desirable to perform a pyrolysis so that it may become about 3 
(char mixture)'' Since this pressurized boiler water which should be wanned before and behind 100 Kgf/cm2 and has 
set up the boiling point before and after 309 degrees C "Boiling-point [ of 309 degrees C ] + latent heat of 
vaporization" Boiler water from ordinary temperature by the water^cooled-furnace-wall boiler 38 shown in 
after^mentioned drawing 1 by cracked gas, and the 1st boiler 27 (both are called 1st steamy manufacturing process 
(means)) The calorie started until in other words it steam-izes almost at 309 degrees C, The ratio of a calorie which 
starts this starting ****** from the boiling point of 309 degrees C to 500 degrees C is because it is about 7:3, 
Therefore, according to the aforementioned invention, a pyrolysis can fully be performed and. thereby, the heat energy 
of cracked gas can enlarge it enough. . 

[0010] In addition, if wastes, such as a municipal solid waste, containing the kitchen garbage, are thrown into a. direct 
pyrolysis furnace as described aboVe, cracked gas will be diluted with moisture and will cause a calorie fall. Then, a 
means to dry waste under oxygen deficiency preferably at the temperature of 100-300 degrees C in invention 
according to claim 2^ Supply the waste dried by the aforementioned dryness means and make it perform a pyrolysis 
reaction with a bed material in space with a temperature of 300 degrees C or more. A pyrolysis means to separate the 
char mixture which consists of the cracked gas which occurred by the reaction, a undecomposed residue, and a bed 
material, and incombustibles of each other, The char mixture which consists of the undecomposed residue and bed 
material which were taken out from the aforementioned pyrolysis means While forming including a char combustion 
means to burn the aforementioned undecomposed residue, with the fluid bed equipped with two or more flow regions 
classified by the bridge wall in the aforementioned dryness means, making it flovy with air It is characterized by forming 
by the flow tub which dries while the waste supplied to this fluid bed circulates through the aforementioned flow 
region. 

[0011] In addition, if drying temperature of the aforementioned municipal solid waste is performed above 300 degrees 
C, hydrocarbon gas will occur and it cannot perform evaporation sufficient below 100 degrees C preferably. Moreover, 
under oxygen deficiency, low-temperature combustion does not arise but dryness atmosphere is desirable. Therefore, 
a policy which performs only temperature management with the composition as a pyrolysis means also with the same 
aforementioned dryness means is good. That is. it is good that they are the fluid bed with which a dryness means also 
dries waste using the elevated-temperature sand obtained from the pyrolysis means and the same char combustion : 
means, for example, kiln, or a horizontal-type stirring tub, and, thereby, a deployment of heat energy can be aimed at 
And it is good to fully dry the waste thrown into the aforementioned pyrolysis process using the elevated-temperature 
sand obtained from the char combustion process. Thereby, since it has the size which becomes enough also in heat 
capacity also in temperature, the elevated-temperature sand obtained from a char combustion process with solution 
of the aforementioned technical problem can be dried easily. Moreover, since this invention is dry while waste 
circulates through two or more flow regions classified by the bridge wall in the aforementioned dryness means, it has 
the same effect as invention according to claim 1. 
[0012] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the suitable example of this invention is 
explained in detail in instantiation. However, the size of the component part indicated by this example, the quality of 
the material, a configuration, its relative arrangement etc. are not the meaning that limits the range of this invention 
to it but only the mere examples of explanation, as long as there is no specific publication especially. Drawing 3 shows 
the pyrolysis furnace and drying furnace using the incineration heat of the waste concerning the example of this 
invention of drawing 1 which carry out superheated-steam manufacturing installation ♦***'M: and which consist of the 
fluid bed. respectively. On the distributors 3-1. such as a perforated plate,, ail rhake bed materials, such as flow sand, 
deposit, and form the fluid bod. A downflow and a upflow divide the inside of this fluid bed into flow region [ of two 
right and left ] **, ^nd ** by the central dashboard 3-3 possible [ a time style ], and, as for the aforementioned 
diaphragm 3-3, opening of the fluid bed upper part and the pars basilaris ossis occipitalis is carried out, respectively. 
Moreover, the distributor 3-1 inclines downward towards the incombustibles outlet 9 side. The branching lines 6A/6B 
connected to the combustion-gas supply line 25 / 6-1 / 6-2. respectively are connected to the pars basilaris ossis 
occipitalis of the distributor 3-1 lower-part space divided by the aforementioned diaphragm 3-3, respectively. And a 
non-illustrated flow control valve is prepared in these branching lines 6A/6B. respectively, and it is constituted 
possible [ control of the airstream supplied to each flow region ** carried out 2 ****s by the diaphragm 3-3 and ** ]. 
[0013] That is, by making the air flow rate of branching line 6A fewer than branching line 6B, left-hand side flow ***+ 



becomes downward flow region **, and the flow region located in right-hand side can be made into elevation flow 
region ** again. Specifically, it is preferably good [ the superficial gas velocity of downward flow region ** / the 
superficial gas velocity of 0.0 - 0.2 m/sec and elevation flow region ♦* ] preferably to set it as 0.4 - 0.6 m/sec 0.3 to 
1.0 m/sec 0.0 to 0.3 m/sec. Moreover, as for the degree of tilt angle of a distributor 3-^1, it is good to set up 5-45 
degrees around ten -45 degrees preferably. The same of the composition of the starting superficial gas velocity, the 
degree of tilt angle of a distributor 3-1, etc. is said of the pyrolysis furnace of dra vying 2 . 

[0014] and the flow tub by the side of this drying-furnace IB — setting — the fluid bed upper part by the side of 
downward flow region ** — the waste supply line 4 — preparing — this line 4 — wastes, such as a municipal solid 
waste, — moreover, the outlet edge of the branching line 52 where ON of the flow sand of the char combustion 
furnace 10 is carried out to the bottom through a cyclone 18 is connected, and the hot flow sand around 650 degrees 
C consists of outlet edges of this line 52 respectively possible [ an injection ] 

[0015] and the inclination outlet line 9-2 which dryness waste resembled the fluid bed upper surface by the side of * 
ihe aforementioned elevation flow region ** towards the pyrolysis. furnace 1 A side possible [ an injection ] with gravity 
In the fluid bed by the side of downward flow region ^ of pyrolysis furnace 1 A, and inclined downward is formed Under 
the present circumstances, in order to serve both as an antisuckback and a gas seal, as for the outlet edge by the 
side of pyrolysis. furnace 1 A of the inclination outlet line 9-2, it is good to prepare outlet opening 9-2a into the fluid 
bed. In addition, atso as for a bed material, it is good that the many form the transfer line 9-1 through the pusher or 
the screw conveyor 9-3 on the distributor 3-1 at the base of the fluid bed by the side of the aforementioned 
elevation flow region ** in order to transport incombustibies, such as a metal in this bed material, although supplied to 
pyrolysis furnace 1 A from the inclination outlet line 9. 

[0016] The combustion gas which was supplied through the branchiog lines 6A/6B, respectively from the 
combustion-gas entrance line 6-2 according to this drying-furnace IB (for dryness under oxygen deficiency, 
fundamentally this drying furnace) the combustion gas which consumed oxygen mostly comes out of the gas supplied 
While wastes, such as a municipal solid waste from a line 4, and the hot flow sand around 650 degrees C from a line 52 
repeat circulation by downward flow region ** and elevation flow region ** within the fluid bed, the: temperature of 
100-300 degrees 0, Generate 1 00-250-degree C circulation floor space preferably, and dry waste. The moisture gas 
which occurred by the evaporation as shown in drawing 1 is introduced into cracked gas combustion furnace 30B by 
which the boiler 36 was contained through the flow control valve 57 from the outlet line 72. The waste dried on the 
other hand is thrown into pyrolysis furnace 1 A by gravity from the inclination outlet line 9-2 which inclined downward 
with flow sand, Moreover, after a part of bed material removes large-sized Incombustibies from the incombustibies 
eccrisis line 8 with a filter 80, ** ON of it is carried out to drying-furnace IB or the char combustion furnace 10 
through the ** ON line 5 which consists the bed material of the remainder of a bucket conveyor etc., and it performs 
circulation control of a bed material: 

[0017] Like the aforementioned drying-furnace IB, pyrolysis furnace 1A into which the aforementioned dryness waste 
and flow sand are introduced on the other hand carries out opening of the **** necessary branching line 51 of the 
char combustion furnace 10 through a cyclone 18 into the fluid bed by the side of downward flow region and 
constitutes it from this line 51 possible [ an injection of the hot flow sand around 650 degrees. C ]. And the inclination 
outlet line 9 toward which char mixture inclined downward towards the char combustion furnace 10 side possible [ an 
injection ] with gravity in the fluid bed of the char combijstion furnace 10 is formed in the fluid bed upper surface by 
the side of the aforementioned elevation flow region 

[0018] Under the. present circumstances, the incombustibies which collected on the distributor 3-1 of pyrolysis 
furnace 1 A form the incombustibies eccrisis line 8 on the distributor 3-1 at the base of the fluid bed by the side of 
the aforementioned elevation flow region **, and after removing large-sized incombustibies in the Alter 80 arranged in 
the middle of this line 8 path, the char mixture of the remainder is constituted so that ** ON may be carried out to 
drying-furnace I B or the char combustion furnace 10 through the ON line 5 which consists of a bucket conveyor 
etc. In addition, since it is already cooled by 150 degrees C or less of heat contact of Alter 80 grade, it is not 
necessary to necessarily constitute the char mixture after removing large-sized incohnbustibies from an air current 
conveyance means which carries out a postscript, and It is good at the usual bucket conveyor. 
[0019] Drawing 4 is the pyrolysis furnace (a drying furnace also omits explanation of the structure by the side of a 
drying furnace for the same composition,) of four-room structure. The outlet edge of the branching, line 52 where ** 
ON of the elevated-temperature flow sand of the char combustion furnace 10 is carried out to the waste supply line 4 
is connected to the entrance-side wall of downward flow region ** of left end pyrolysis furnace 1 A. The 
incombustibies eccrisis line 8 (8A, 88) is formed, respectively on the inclination outlet line 9 which inclined downward 
towards the char combustion furnace 10 side in the right end elevation flow region ** outlet wall, and the distributor 
3-1 at the aforementioned base of the elevation fluid bed. A distributor 3-1 is turned to the flow region side of** 
from the flow region side of ** which formed the aforementioned lines 8 and 9. downward and first distributor 3'-lA 
Moreover, second distributor 3-1 B is allotted downward towards the flow region side of **, respectively from the flow 
region side of **, and diaphragm 3-3A and 3-3B height are further set to the flow region side of the flow region side 
of ** to ** respectively possible [ overflow ] from the flow region side of ** again at the flow region side of **. 
[0020] Furthermore, by making the airflow rate of branching line 6A of** and ** fewer than branching line 6B of ** 
and **, as described above, flow **** of ** and ** serves as a downward flow region again, and let the flow region of 
** and ♦* be an elevation flow. region. Moreover, the incombustibies eccrisis lines 8B and 8A are formed in the side 
attachment wall on the first and second distributor 3-distributorB 3-1 by the side of the elevation flow region of ** in 
the facing-down side termination position of 1A and 3-1 B, and **, respectively. In addition, in the case of a drying 
furnace, the transfer line 9-1 through the pusher or the screw conveyor 9-3 is formed instead of the aforementioned 
incombustibies eccrisis lines 8B and 8A- Moreover, the inclination outlet line 9 toward which char mixture inclined 
downward towards the char combustion fumsce .10 side possible [ an lr\iection ] with gravity in the fluid bed of the 
char combustion furnace 10 is formed in the fluid bed upper surface by the side of the elevation flow region of **. 
[0021] According to this pyrolysis furnace 1 A, by the combustion gas supplied through the branching lines 6A/6B, 
respectively ** And flow **** of ** serves as a downward flow region, and the flow region of ** and ** turns into an 
elevation flow region. ** the area within a downward flow — a line 9 — char* object mixture — moreover, 650-degree 
0 hot flow sand with injection ****, respectively from the line 51 in which the sand of the char combustion furnace 10 
carries out ****** ON.** The flow region space which repeats and circulates through a 350-500-degree G downflow 
and a upflow in order of ->*t**— >**->*»»t->>f + ia formed. The orackod gas which was made to perform the pyrolysis 



reaction of dryness waste in this flow region space, and occurred by the reaction from the cracked gas outlet line 71 
to the ashes melting furnace 31 Moreover, the char mixture which consists of a undecomposed residue and flow sand 
can be separated from the char mixture ejection line 9, incombustibles of each other can be separated into the char 
combustion furnace 10 from the incombustibles ejection line 8 again, respectively, and it can take out. 
[0022] Drawing 5 is the modification which made integral construction the pyrojysis furnace shown in drawing 3 , and 
the drying furnace, and it turns to the method of the right [ left / drawing top ]. one by one Downward flow region ** 
elevation flow region ** of the downward flow region of a drying furnace, an elevation flow region, and a pyroiysis 
furnace is arranged The outlet edge of the branching line 52 where ** ON of the elevated-temperature flow sand of 
the char combustion furnace 10 is carried out to the waste supply line 4 is connected to the entrance-side wall of 
downward flow region of a left end drying furnace. The incombustibles eccrisis line 8 is formed, respectively on the 
inclination outlet line 9 which inclined downward towards the char combustion furnace 10 side in elevation flow region 
[ of a right end pyroiysis furnace ] **, and outlet wall, and the distributor 3-1 at the aforementioned base of the 
elevation fluid bed. And make a distributor 3-1 incline towards the bottom towards the downward flow region ** side 
of pyroiysis furnace 1 A from the elevation flow region ** side of drying-furnace 1 B, and it is arranged by series. 
Furthermore, while the dashboard 33 arranged between the elevation flow region ** side of drying-^furnace IB and 
downward flow region ** of pyroiysis furnace 1 A opening 33a Carries out the distributor 3-1 upper part By carrying 
out opening of this dashboard 33 upper limit to the downward flow region side of pyroiysis furnace 1 A. forming the 
rectangle-like (shape of inverted-L character) outlet line 92 in the opening 33a, and carrying out opening of the pars 
basilaris ossis occipitalis into downward flow region ** of pyroiysis furnace 1 A the waste after dryness — flow sand 
— ^M^^Hic — It is supplied by gravity in downward flow region ** of pyroiysis furnace 1A from the outlet line. 92 In 
addition, as for flow sand, it is better than the aforementioned outlet line 92 to carry out opening of the 5M«^* 
necessary branching line 51 of the char combustion furnace 10 on downward flow region ** cf pyroiysis furnace 1A, 
and to constitute from this line 51 possible [ an injection of the hot flow sand around 650 degrees C ] by the heat 
exchange in drying-furnace IB, since the temperature fall has already been carried out. ' 

[0023] Drawing 1 and drawing 6 . and 7 show the superheated-steam manufacturing installation using the incineration 
heat of the waste concerning the example of this inventi5n» and drawing 1 is the general drawing, drawing 6 , and the 
front view and the plan showing the important section composition 7 indicates a drying furnace, a pyroiysis furnace, 
and a char combustion furnace to be. Since the drying furnace and pyroiysis furnace of a view are the same as 
that of drawing 3 , the explanation is omitted. The char combustion furnace 10 which consists of a fluidized bed 
furnace forms subfluid bed 108 in the inclination lower part flank of the distributor 1 1 of main fluid bed 10A which 
consists of char mixture introduced from the aforementioned introductory line 9 through bridge-watl IOC while 
connecting the char mixture introduction line 9 and the bed-material ejection line 160, respectively into the fluid bed 
by the side of the distributor 1 1 crowning which it was made to incline downward at the pars basilaris ossis occipitalis 
towards an incombustibles outlet section side, and was allotted to it, as shown in drawing 6 and 7. And air is supjalied 
to main fluid bed 10A and subfluid bed 10B from the air supply line 12 of the distributor 1 1 aforementioned lower part, 
respectively. Heat at 600-750 degrees C within main fluid bed 10A first, and a undecomposed residue is burned. 
Furthermore, it constitutes so that combustion and flow sand of a undecomposed residue may circulate between 
subfluid bed 108 which acjjoins through main fluid bed 10A and bridge-wall lOC.'And it has connected through the 2nd 
superheater 29-1 and line 40 which arranged the 3rd superheater 29-2 in the bed material of the aforementioned 
subfluid bed (subchar combustion section) 10B, and were arranged in the upper part region of the char combustion 
furnace 10. in addition, you may constitute so that it may circulate through main fluid bed 10A as well as 
aforerlnentioned drawing 2 . by downward flow region ** and elevation flow region **. 

[0024] In addition, a boiler 36-2 is arranged in a char combustion furnace 10 upper-part duct region again in the duty 
which drops on about 850. degrees C the combustion gas which became high 950-1 SOO-degree-C order at 
uselessness with overheating of the superheated steam introduced through the line 28-1 from the 1st superheater 28, 
and the 2nd superheater 29-1 arranged in the char combustion furnace 10 upper part carries out the duty which 
drops the combustion gas which became high unnecessarily. In addition, any trouble cannot be found, when 
maintaining the steam temperature in the 1st superheater 28 at 400-520 degrees C, even if it drops the temperature 
of combustion on about 650 degrees C as mentioned above. 

[0025] And the small incombustibles which do not burn with the aforementioned char combustion furnace 10 are 
taken out from the incombustibles ejection line 14. And the 2nd filter 140 around 2mm is infixed in the aforementioned 
incombustibles ejection line 14 for a mesh. Small incombustibles. and flow sand and ash content are separated about 
the excretions discharged from the aforementioned line 14, and as fluid bed downward flow region [ of drying-furnace 
IB ] ** or the char combustion furnace 10 fed vyith flow sand in the lines 5, such as the aforementioned bucket 
conveyor, 7 5-1 / 5-2, it constitutes. Now, the bed material in the aforementioned char comfeiustion furnace JO is led 
to the air current conveyance mechanism 16 from an outlet path. After the conveyance forcfe by the airstream is 
given by this conveyance mechanism 16, it is introduced into mind and ********** 18, for example, a cyclone, 
through a line 17. It separates into a bed material and an elevated-temperature airstream here, and ** ON of the 
elevated-temperature bed material is carried out for an elevated-temperature airstream to the ashes melting furnace 
31 through the branching valve 50 and the branching lines 51 and 52 at drying-furnace IB and pyroiysis furnace lA, 
respectively. 

[0026] By the air current conveyance mechanism prepared in the bed-material outlet line 1 60 side in the 
aforementioned char combustion furnace 10 The termination of the aforementioned outlet line 1 60 and the level path 
section 162 to form successively are formed in the bottom side side attachment wall of the perpendicular path 
section 161 which leads to the aforementioned cyclone 18- The compressed-air style of 3 around 20-200 degrees C - 
6 Kgf/cm2 is intermittently fed from level path section 162 side edge, respectively more nearly continuously 
airstream / ordinary-pressure / around 20-200 degrees 0 ] than the base of the aforementioned perpendicular path 
section 161. And the gas-perticle weight ratio of the aforementioned bed material and an airstream,: (sand/air) The air 
current conveyance force in which even a cyclone can convey the aforementioned bed material smoothly can be 
acquired by setting it as 1 / 1 - 5/1. - 

[0027] As for the ashes melting furnace 31, the cracked gas from a pyroiysis furnace is introduced through the 
elevated-temperature air and the line from a char combustion furnace through the aforementioned cyclone 18 in this 
ashes melting furnace 31. Furthermore, a part for nonflammable [ of the dust 29 and/or the char combustion furnace 
10 which were picked out from the **** bag filter 37 ] is introduced through an air current from a line 30. For 



e5tamp!e. a part for the aforementioned duet 29 or nonflammable is fused as 130O degrees C or more with the heat of 
combustion of the aforementioned elevated-temperature air and cracked gas, carrying out revolution separation of the 
ashes by the revolution style. The fused this ash content is dropped to a non-illustrated water reservoir through a 
melting ashes outlet line, and an about several mm water-cooled scoria is generated, or it **** with air cooling, and it 
constitutes so that this scoria may be used as the structural aggregate. Moreover, the steam/boiler water which 
heats the water^cooled-fumace-wall boiler 36 which cracked gas combustion furnace 30B was arranged in the upper 
part region of the aforementioned ashes melting furnace 31» and was arranged in this cracked gas combustion furnace 
30B, and is started to the boiling point of about 200-309 degrees C are manufactured. 

[002B] the heat exchange in which it returned to drawing 1 and. as for 20, the 1st superheater 28 and the bailer 27 
were arranged — a column — it is — this heat exchange — a column ~ after the combustion gas from the char 
combustion furnace 10 is introduced into 20 crowning through the combustion gas from the ashes melting furnace 31. 
and the 2nd superheater 29-1, respectively and heating by the 1st superheater 28 drops gas temperature first, 
heating of the 1st boiler 27 is performed Consequently, boiler water incorporated from the boiler water entrance 26 by 
the 1st boiler 27 is heated before and after 300 degrees C, and a steam or heating water is supplied to the 1st 
superheater 28 from the 1st boiler outlet line 25. Boiler water is introduced also into the boiler 36-2 of the char 
combustion furnace 10, and the boiler 36 of the ashes' melting furnace 31 through branching line 26' and 26*\ and 
supplies a steam or heating water to the. 1st superheater 28 through branching line 25' and 25". 
[0029jln addition; 10D.Kgf/cm2 Although aforementioned boiler water which pressurized forward and backward and 
has set up the boiling point before and after 309 degrees C is introduced into boilers 27 and 36 and 36^2 and the 1 st 
phase is heated, the amount of water flow is controlled so that the heating temperature becomes before and after 309 
degrees C near [ aforementioned ] the boiling point- consequently, each aforementioned, boiler 36 and 36- the degree 
of tube surface wall temperature of 2 and 27 -- the above — warming — water is followed and it can maintain before 
and after 309 degrees C. and even if chlorine or HCI is included in the cracked gas by which a metaphor heat 
exchange is carried out, corrosion does not arise in low-grade material 

[0030] The steam / heating water taken out from 'are introduced, the 1st superheater 28 — each aforementioned . 
boiler 36 and 36- the outlet line 25 of 2 and 27, 25\ and 25' — Superheated steam is manufactured by the 
combustion gas around the aforementioned 850 degrees C. from the steamy outlet line 28-1 below to the 2nd 
superheater 29-1 Furthermore, the superheated steam which introduced into the 3rd superheater 29-2 respectively 
in series or in parallel, and was overheated by 400-550 degrees C from the line 28-2 is taken out, and it feeds into a 

(;enerator. 
0031] It lets the outlet line 160, the air current conveyance mechanism 16, a line 17, a cyclone 18, and the branching 
lines 51/52 pass from said char combustion furnace 10 at drying-furnace IB to explain an operation of the 
aforementioned example briefly, by air current conveyance Next, 600-700 degrees C, 650-degree C circulation sand is 
specifically supplied, and. on the other hand, water wastes, such as a municipal solid waste, are supplied from the 
waste supply line 4. Furthermore, making it circulate by the downflow and the upflow within the fluid bed which the 
slight air for temperature controls was supplied [ fluid bed ] to the combustion gas from lower air or the lower 
combustion-gas entrance line 6-2, and made flow sand flow After drying by maintaining the temperature in 
drying-furnace IB at 100-300 degrees C. the dryness waste mixture which consists of the waste and flow sand after 
dryness is introduced into pyrolysis ^mace. 1 A from a line 9-2. Moreover, the moisture gas which occurred by 
dryness within the aforementioned drying^furnace IB is introduced into cracked gas combustion furnace 30B of the 
ashes melting-furnace 31 upper part by which the boiler 36 was contained from the outlet line 72, and controls the 
temperature of combustion in cracked gas combustion furnace 30B before and after 850 degrees C. 
[0032] Now, into wastes, such as the aforementioned municipal solid waste, chlorinated organic compounds, such as 
tic [ salt B Plus ], are mixing, and it contains about 0.2 to 0.5% as C1 in the inflamnlable part And 600-7 00-degree C 
circulation sand is supplied to pyrolysis furnace 1A, respectively from the dryness waste mixture from a line 9-2. and 
the aforementioned branching, line 51. By processing at the temperature of 350-500 degrees C, making it circulate by 
the downflow and the upflow within the fluid bed which the slight air for temperature controls was supplied [ fluid bed ] 
. to the combustion gas from lower air or the lower combustion-gas entrance line 6-2, and made. flow sand flow The 
undeoomposed residue which does not contain chlorine substantially is obtained from the char mixture ejection line 9 
which made it incline downward, 

[0033] That is, the chlorine contained in waste will be substantially contained in cracked gas altogether, aTid will be 
discharged by the cracked gas outlet line 71. In addition, the iarge-sized incombustibles separated at the pyrolysis 
reaction in pyrolysis furnace 1A are discharged out of equipment through a filter 80 from the incombustibles ejection 
line 8. Moreover, the cracked gas obtained by the aforementioned pyrolysis furnace 1 A is supplied to the ashes 
melting furnace 31 through a line 71. 

[0034] Thereby, since the cracked gas of a line 71 is not diluted with moisture gas, it turns into high calorie gas, with 
the ashes melting furnace 31, burns with the 500-600-degree C elevated-temperature air separated from the flow 
sand of a char pombustion furnace through the cyclone 18, and can make temperature of the ashes melting furnace 
31 easily 1300-1500 degrees C. 

[0035] The char mixture which consists of the flow sand and the undeoomposed residue which were taken out from 
the char mixture ejection line 9 by pyrolysis furnace 1A on the other hand, and does not contain chlorine substantially 
Burn a undeoomposed residue, raising 600-750 degrees C and making flow sand flow by making it bum with the air 
which is supplied to the lower part of a combustion furnace 10, and is supplied through the branching line 12-1, 12-2. 
and a distributor 1 1 from the air supply line 12, Furthermore, the temperature of a combustion furnace 10 rises by 
combustion exothermic reaction by supplying air further from the air supply line 63 for perfect combustion. Although 
this temperature value is decided by the amount and temperature of the calorific value of the undecomposed residue 
supplied from the char mixture ejection line 9, the air of the air supply lines . 12 and 63, and the flow sand of the sand 
circulation line 19, it may become an elevated temperature around 1000-1300 degrees C. then, the line 15 after 
carrying out the heat exchange of the combustion gas which does not contain chlorine substantially after arranging a 
boiler 36-2 and controlling by the char combustion fiimace 10 before and after 850 degrees C by the heat exchange 
with this boiler 36-2 to the 2nd superheater 29-1 through a line 40 — minding a heat exchange — it is introduced 
into a column 20 

[0036] On the other hand, this example is making subchar combustion section 10B which formed the 3rd superheater 
29-2 attach to the aforementioned char combustion furnace 10. as shown in drawing 1 and drawing 6 . by the 



3rcl superheater 29-2 drops the bed material in the char combustion furnace 10 on 600-750 degrees C. ** ON of the 
500-65a-degree C flow sand can be earned out for the bed material dropped on 600-750 degrees C to pyrolysis 
furnace 1A and drying-furnace IB through a line 160, the air current conveyance mechanism 16, a cyclone 18, and 
the branching lines 51/52. this ~ As a result, 350 degrees C to 500 degrees C and drying-furnace IB temperature 
are stabilized around 100-250 degrees C, and the pyrolysis temperature in the aforementioned pyrolysis furnace 1 A 
can be controlled. In addition, the interior of the 3rd superheater 29-2 is carried out to aforementioned subchar 
combustion section 10B. and this is useful to stabilization of char combustion temperature, 

[0037] In the aforementioned ashes melting furnace 31, as described above, the ashes separated from the **** bag 
filter etc. with the aforementioned cracked gas / elevated-temperature air are introduced, ash content is fused by the 
combustion energy of the aforementioned cracked gas. the water reservoir whose this fused ash content is not 
illustrated is dropped, and an about several mm water-cooled scoria is generated, or it **** with air cooling. . and this 
scoria is used as the structural aggregate. Moreover, cracked gas combustion furnace 30B is arranged in the 
aforementioned ashes melting-furnace 31 upper-part region, from a line 62, sufficient air for the aforementioned 
unburnt glow cracked gas is supplied, and the further perfect combustion of this cracked gas and the moisture gas 
from drying-furnace IB is performed. Since the temperature in cracked gas combustion fijmace 30B is maintainable 
before and after 850 degrees C as a result the steam/boiler water to which the temperature rise of boiler water ^ 
introduced into the boiler 36 was carried out to the boiling point of about 200-309 degrees C can be manufactured so 
much. 

[0038] the combustion gas which the elevated-temperature exhaust gas around 850 degrees ,C taken out from \he 
ashes melting furnace 31 on the other hand was diluted by the combustion gas from the char combustion furnace 10 
which does not contain chlorine substantially, and was this diluted — a heat exchange — it is introduced into a 
column 20, and it is used in order to heat the steam/boiler water around 200-320 degrees C manufactured by the 1st 
boiler 27 and the water-cooled-furnace-wall boiler 36 by the 1st superiieater 28 and to consider as superheated 
steam Since the exhaust gas which has passed through the ashes melting furnace 31 is diluted by combustioaby 
mixture with the combustion gas from the char combustion furnace 10 again, although a high temperature corrosion is 
mitigated also considering the boiler"tu>e skin temperature of the 1st superheater 28 as 350 degrees C or more, as 
for the load of the 1st superheater, it is desirable to make it small as much as possible. 

[0039] next, a heat exchange — the inside of a column 20 ~ each boiler 36 and 36- the stearh/boiler water which 
carried out the temperature rise to the boiling point of about 200-309 degrees C by 2 and 27 introduce into the 1st 
superheater 28 — having — on the other hand — a heat exchange — a column — the combustion gas around 850 
. degrees C introduced into 20 crowning can heat the 1st superheater 28, and can obtain superheated steam In 
addition, since about 500-1000 ppm of HC1 are contained in the gas introduced in the aforementioned cracked gas 
combustion furnace 30B, the flow rate of .boiler water is adjusted and the tube skin temperature of a boiler 36 
suppresses a high temperature corrosion as about 350 degrees C or less of the average conventionally. For this 
reason, although hot superheated steam is not obtained by the boiler 36, since about 200-320 degrees C can be 
heated, if this is further heated by the superheater 29-1 after the 1st superheater 28. and 29-2, about 
400-550-degree C hot superheated steam can be obtained. 

[0040] and a heat exchange — a column — although the atmospheric exhaust of the most is carried out after 
desalting the combustion gas after 20 passage with the dechlorination bag filter 38 after dust removal with the bag 
filter 37 for a iirie 25 is supplied to a part by the aforementioned drying-furnace 1 B and pyrolysis furnace 1 A 
The dust removed with the bag filter 37 for ****** is supplied to an ashes melting furnace. In addition, as for the 
exhaust gas which flows the aforementioned line 25, the oxygen of the temperature is before and after 150 degrees C 
at 3 - 4%. 

[0041] . ^ . . 

[Effect of the Invention] Above, like a publication, according to invention according to claim 1, when waste circulates 
through two or more flow regions one by one, the pyrolysis and continuation injection processing which become 
enough are attained 

[0042] The cracked gas which is a high calorie and was stabilized is obtained without the vanation in the calone of 
cracked gas arising, since the waste thrown into the aforementioned pyrolysis means is fully dried with the dryness 
means according to invention according to claim 2. Moreover, since according to invention according to claim 3 it is 
dry while waste circulates through two or more flow regions classified by the bridge wall in the aforementioned 
dryness means, much more promotion of an effect of the invention according to claim 2 can be aimed at. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the superheated-steam manufacturing installation 
using the incineration heat of the waste concerning the example of this invention. 
[Drawing 2] It is the graphical representation showing the manufacture procedure of superheated 
steam in which the incineration heat of the waste concerning the basic composition of this invention 
was used. 

[Drawing 3] The drying furnace and pyrolysis furnace of drawing 1 are shown, (A) is a plan and (B) Is 
front view. 

[Drawing 4] The pyrolysis furnace which the flow region quadrisected in the shape of [ of a "rice 
field" ] a character is shown, (A) is a plan and (B) - (D) is an A-A line, a B-B line, and a C-C line 
cross section, respectively. 

[Drawing 5] The drying furnace and pyrolysis furnace which show the modification of drawing 3 which 
unified the drying furnace and the pyrolysis furnace are shown, (A) is a plan and (B) Is front view. 
[Drawing 6] It is the front view showing the Important section composition which shows the driving 
furnace, pyrolysis furnace, and char combustion furnace of drawing 1 . 

[Drawing 7] It Is the plan showing the Important section composition which shows the drying furnace, 

pyrolysis furnace, and char combustion furnace of drawing 1 . 

[Description of Notations] 

1A Pyrolysis furnace 

1 B Drying furnace . 

10 Char Combustion Furnace 

10A The main char combustion section 

10B Subchar combustion section 

1 6 Air Current Conveyance Mechanism 

18 Cyclone 

20 Heat Exchange — Column 

27, 36, 36-2 Boiler (1st steamy manufacture means) 

28, 29-1, 29-2 Superheater (2nd steamy manufacture means) 
31 Ashes Melting Furnace 

37 38 Bag filter 
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[0017] --mitm.mmm^^^umm^tmx^ 
mmp 1 0 cDg.^MA^^s^t^^ Y > 5 1 ^np ^ 

> 5 1 J: >P 6 5 0 ''CHrrfgcDl^tacD^i&^3'^;:^5^§:A ojt^tclf 

$ n/cM^4aiD ^ > 9 5„ 
[0018] C (D^m^mP 1 A©^t$C^3 - 1 ±CC7g 

tSrt^S- l±tc:^j^i^fm^'<>8^^C:f. it^>f>8 
ig?§i^4^tci2U/c:7 ^ 8 0 C^AM^j^J^^^^U/c 

t^^mXv^lyb ^iXi^X^^ip 1 BX«^ -mM^ 
1 0tc^A^n^cfc5^t^ri)o j^. AM^^^i^^i^^ 
U/ct^O^i'-tg^^ti^EOCr? -i 8 O^CDl^^^tC 

j:0 1 5 o-ctiTi^in$nri^^/c5!)tc, i^^-rX'^t^fe 

[0019] ^4ti. 4^1ti^CDl^.^9^^^P di^^P^^fs] 

fiSc^^Tno. mmm^{±mmcx-\'^m-k^c{±mK> . 

regj CD^mc4-oCDi^£lfei|^r^CD-'S)^?f^^-r-5ii 
4>^. ^^©I^.^^^^p 1 ACDTP^fi^^i^0<DADfFJMCC 

^xmm^m^'y >f > 4 i ^ -t- -j^.^;^ 1 0 (o^w^mMm 



Tf^ ^ (^cmm ? titcmmmn ^ >r > 9 i . mi^±^mwi 
mimco^wm 3 - 1 ±(^^mmm ^ -r > s ( s a . 

8B) ^^^miXt.^^. ^Or^tJj^3 - Hi. fufB 
^ ^ > 8 . 9 ^^t-t/cCPCD^JpLi&WJj!)^ 6®<D^WJtC 

-pJt^^. {±^0^3 -3 A. 3-3Bl^$^^^-r 

[0 0 2 0 } ||tCfr)iH0/c^[P<®:S:O'C3)CD^(!^^'r>6' 

■r >5> C <b ic J; 0 . XCD5^a'Q)CD^t&l|^^7&5TPtS^S5*lt i 
rj: t9 . ® co^JTuSbi^t J±^?f^Iij^ i -T -6 C i tm^ 
Xm— :5^r>*m~C7:):5^tJt^3 - 1 A. 3-1 BCDTr^ 

- 1 ±(Dmmc^^ ^imnm'y -r > s b . s a ^^t:^ 

i^^<^*pcDli^titt;iB:^j^.ifeliPBJ^^'>8B. 8 A 20 
COROtC. 7*';.^/-t'^L<E3:;^.^";^-r3>-^T9-3 
^/M./c;^ii^-Y>9-l^^t:f^. X®(DJi^^S5^ 

m(Dmmm±m(^at ^ -mmp i o comMm^f^i^c^ ^ 

[0 0 2 I] t>i)^6m^m^l AlcJ:U^t. ^m'y^ly 

6 A/6 B^fi^ox^^mi^^nfcmmM:^m(^cj: 

>9J:K^^^ -^U-^mK X9- f -mM^ 1 0 <D^t^ 
mi^mX^ ^)^'<>51J:0650 'C(O^U<D^^Wm-^^ 

oo'C(DT\^^mt±^m.^m^iEomm'r^^Mm^m 

0fcbO^'/>9<:i:0^i'-j^j^^l ok:. X^j^Wi^ 

[ 0 0 2 2 ] li 5 ^ms (fC9fk-rm^m^t^m^^~^ 

<i>o:>xnmmi^i^mm^^.m^ ^ >4 i ^ -t- -mmp 1 
oco-mumwjmmx^n^^t^^-^yb 2<Dmnmf)^ 

\it^-^-m^i om(^\^^^xTm^(rcmm^rifcmm 
^ ^ > 9 i . m^EiMmmm^cD^n^ 3 - 1 ± 50 
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CC^Ml^M^^>8^^^^CtTU^^. ^OX^^^ 

3 - us. ^g^it^ 1 B <D±m^Mi$,<2>mt^ ^m^m^ 1 

3- l±77^P§n3 3 a^-tf6i<b4>^. I^{±^^3 3 

V >r > 9 2 J: 0 cfc »9 m^mp 1 Aorp^^j^iiiiitCD 
wc^^n^o f^tyfBmn^'rvg 2<^o»miit: 

1 B [^tDi^3^^tc J: . mcu^isrr Lx^tat 
tc, ^ -j^jfe^p 1 0 (D^mxm^m'y^ > 5 1 ^1^^ 
m^iA<DrmmMm<i>±(^muo. m.^y^i^bi j^K^ 

[0 0 2 31^1 Rv^m 6 . 7 iit:^mM<Dmmm(rcm^ 

m^m(D^mptm.^%%^\tmz tw\mvhh(ox 
't(omm^^rh. \m^iy^ ht^ -mm^ 1 

\^^iT\^ ^ -t^TiB L/c^tjj^ 1 1 mmm<omM 
jm^c^^ -u^mx v-iiy^t wmmw^ 0 tti u ^ 
1 6 o^^^s^-rsti^tc. MiB^A^-r>9 
XK^mx-^tifc^^-^^mt^hu^^mMmi oaco 
^tst^i 1 ©Mi4T:^fiiJ^[sw±^ii 1 oc^/^orgIM 

« 1 0 B ^jfmri>. ^ UTlulB^t^ 1 1 TT^CD^ 
m^^^ -<> 1 2 J: 0 ^^iSiiJ^ 1 0 A t^litMm 1 0 B 

f^c^^^^f)m^^tix. 9^r^mM)mi 0 AF^re 0 
O'-i b o''C(.cmmLx^^mmm<Djm^ni.\ mcc 
^m^mi oAchft^Mi oc^:froxmmoxi^^^w\ 
OB t(Dri\x^^mmm<DiBMtmmmmm 

m 1 0BC7:>i^i^)i^^*F*g^cm3:^'-/^*b--^^2 9-2^ 

iB^u. ^i'-j^^^i o<7)±:^femiB^?nfcm2>^ 

->'^•h-^^29 - 1 i7'i'>4 0^/M.r^^OTli 

f^. ^mmm 1 0 a ^iitriB^ 2 <h isj^titcTP^^LitiJis 
[ 0 0 2 4 ] r^, ^-^ -mm^ 1 0 ±7^cciB^?,n/cii 

2;<->'^•h-^2 9 - HS. mi X->'^•t-^2 8ct»3 

^^^>2 8 - 1 ^:frLxmx^rifc^mmM(oMmt^ 
9 5 0-^1 3 0 o'cm^i^tmm(^m<tj:'^f mm 
tf:^^msbO'c(,cmtr^^m^. x^^-mm^i 0 
±'^'^p hm^atTt^^ ^ 3 6-2^^mm^n. mmcm 
<^^co/cj^^;^7;^^^^■r^S:@^■rSo i^HufB©cfc^tc 

mMi:fy^um=^ms 5 0 -ctcmi or i>m 1 x-/^•t - 

2 8 Oc4c5t:^^ ^WMUm^ 4 0 0^-5 20 'COC^tJ^f -5 



(6) 



[0 02 5 ] ^bXmn^^^-^M^l OxmM^tiU 
5/5- I ' 2 J: ^mM'9J>^^m^ I BOm^^T 

]!mmps IK. ]^?a?»^i^$«^i!^^5 0. 

>5 1. 5 Bi^^^M^l AK 

[0 0 2 6 ] fut25^ f -mm^ 1 oi^cDiti&i^^f^mp^ 
1 8 ocil D ^mmmi'^w* \ e i ojarifiM^ftfiawp^ 20 

>r> 1 6 0CD^^i^^T^:rK^3lSS§Pl 6 2^^^:t. 
MiBSiEM?^^ 1 6 1 (DJ^M^i: *3 2 0 - 2 0 0 ^0m\k(O 

0-2 0 0 'Cfyf^O S-eK^rf/cm' COEE^^^^ 

[0 0 2 7 ] J^?c^^r 3 1 ti, ^E^^Mps mtcmriB 

Mtc^f;M^^'i^7^;^5^3 7,J:tplXt9tBL//cyy^^2 
9 ^?>VX^3:^ -mM^ 1 0 J: *3 cD^i^^^ ^ -OS 

mmt^cj: 0 1 3 0 0 vlu±tvxmM^^:^ f- 2 9 -^^j^ 
m^m-w^tiyxmmr^j:^(fcmm-r^. wmm 40 

^^3 3 <Dm^.^m^Mi^.2 0 O-'S 0 9'Ci5< srti 
[0 02 8 ] IMHcMtD, 2 0»lll X-7>*b-^2 8 

7 2 7 7&5ie^$n/cf^.3^^iir. mmsim^2 

0 limci?<?ga^ 3 1 J; 0 cDj^.j^;^7;^:S:C/^ 2 x t 

-^?2 9- i^ftox^^-mmiri o^K^cDmm:^^^ 

J: 0 ;?7;^^jg^^<!: b/cm. ^ 1 ^ 2 7 CDM^^t 50 
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C(Om^. HI 7K>r^2 7-C:^'r^7KAP2 6i;t3 

aiD^-f >2 5 :^-^^t-^?2 8tC^^^U< 

{m^Ti^^m^-t^o :^V57Kt3:^i^^^'>2 6* . 2 
6* ''^ffLX^'^-mM^lO(D7t^^^3e~2RU 
£3<^1^3 l©^"-r-7 3 6R:^>^A2n^[!^^>r>2 

5' . 25' • ^/^ur^l ;^->'^*t-^7 2 stc^m^ 

[0 02 9 ]i^. lOOKgf/cm' fyf^CC^JDJELr 
^CO'^,^.^ 3 0 9 Xmmc^MiyXi^^m%^^^'< "y^m 
#-Y^2 7. 3 6. 3 6-2K^A^nr||l^PiCD?jn 

3 0 9'Cmrf^5c>^d:^J:^K^©3l7KS^^i^®L'rii^„ 
CCD^I^. tuiB^d<W'^3 6. 3 6-2. 2 7CD^^- 

ymm^umt. luiBJ^^TK^cdit^eur 3 0 Q-ctrmc 
Hc 1 ^^A.xi^xhmmx^-Mt^^chmmj:i.\ 

[ 0 0 3 0 ] m 1 :^—^^]:i-^2 SXiitm^^^^^'y 3 
6. 3 6-2. 2 7cDmn'^-^>2 5. 2 5' . 2 

5' ' ^^m^mvtcm^xmm^^^mxox. igiBs 
5 0 'cmm<DmMi:f:^^cj;:KimmmM^mmL. i^xrm 

mtiiP^^>2 8 - 1 J:DI^2;^-^^•t-^2 9 - 1 
tc. MK^-r>28-2J:0m3:=^-^^*t:-5^29-2 
K^ ^ it^ij^ b < ti^^UCC^A UT400-550-CK 

[0 03 1] :^x^cm^^mMm<Di'fm^mm(fcmmr^ 

tc. I^J^n B^tiiulBU^^c^i'-J^Mp 1 0;J»6[±iP 

6 0. m?^MaM^^i 6. ^-rv 1 7. 1^-/^' 

n> 1 8:)^(>*^(l^^-^>5 i/5 2^3lU"Cm?^J^32^tc 
cfc *3 6 0 0 — 7 0 0 "C. S:i^e*jCCtJ 6 5 0 'ccommMWi 

;^7XAP^^>6 - 2f)^hmMni:^^y^f^cm^^^J:UmMm 

m^m^m^ o x^^M^^mm ^ ^^tammp^xTrnm 

1 0 0--3 0 O'CCcm^LX^B^'iT'oM^. 

> 9 - 2 cfc (9 m^m^ 1 A^c^A^ n^e xmi^^m. 

pi BF*9r©l£J^KJ:f3^^bfc^:^';^«t±iP^-f > 
7 2 J:K} ^< -{ 3 6 i}mm^tifc\!m'mp 3 1 ±7^CD^ 
- ^^;F/Xj^j^^3 0 Btc^A^n. I^^P;^7;^i^^r3 
0 Bf^©j^J^;^';^?U^^8 5 0 'Cm"mcPVm-r6o 
[0 0 3 2 ] $rHyfBfPrfJC;^^<DJ^^^'CC&3:^t:"7* 

^i^jccc 1 iUT^o. 2-0. 5%#w$nri.^5o 
^Lx^>(i^9-2^^^^mmmmu'^^. m^^^m^ 

'f>5l3&^ 6600-7 0 0'COI13^?jitmiB^^^n^n 

p^ -Y > 6 - 2 t'^^j^M^^^':^^cm^^t^um.m^m^^ 



mtcc^^mm^pM^-^ui^st-,^ 350-500-0 
[0 03 3 ] rrj:io%. mm^^^^i^tixi^tcmm 

[003 4} cntcj:0^'i'>7 I <Dm^m^:^^tm^ 

z&^e^gf ^ n/c 5 0 0 - 6 0 0 ''CCD]iE^^^iC<:fc oi^^ 
^nr]i^;^I^3 l<Dm^^^U(^Cl 3 0 0-1500 

[0 0 3 5 ] -im^mpiAx^^'-m^^mKimL 

1 OOTSPCC^^^^n. 2i)^h^^^ 
^l^l2-\. 1 2-2. 

2n^^m^cfcorj^^2i±^c<hccj:o 6 00-75 

w.('C^M^m^-r ^ct^cj:^} mmp 1 0 <Dumt 
mMm^Kmc^^x^^-r^. c<Du^mu. 

mmtmm^m^^ 1 2 . 6 3 ©^m^ j:^^^^!^^^ 

>C> 1 9CD'ijMj^f^?©S<b^^tCj:-^T^^^:*5. 1 0 0 30 

^''mmfpiox^t7i<^^3e-2^mwLL. i^^^v^ 
3 e-2t<Dm^mc^^ s 5 o'cmmcmmLtcm. 
mmmci^m^^m 0 :^ccc^ ^ ^ ^ > 4 0 o 

r^2>^-^^*t-^^2 9- 1 il^3^^U/i:f^. > 1 

5^ifrLxm^mm2occmx^ri^. 

[0 0 3 6 ] -yr^^mm^t. m i . msi^c^.rj: ^ 

fgi55^ -^MP 1 0 ^CH 3 X - t - ^ 2 9 - 2 
tt/cSj^i'-i^^SM OB^^^^^iiT^feJQ. ^i'-j^. 

1 0 XO^mmi^^m 3;^-/^*b-^29-2tC^ 40 
-5^f^tCct *3 6 0 0-7 5 O-CCC^i ^6 0 0-7 

5 0 "ac^i u/c2rLiij^^i*^7 > 1 6 0 . 

^16, V-^^^yi SRl^^m^-il^^ \/%2^i\ 

bT 5 0 0-6 5 0 "zoMMm-^^^mw i hmmmi 

^ 1 B tcMAt* -S^T&^aj^fc, C OflsSmtuiBl^,^^^ 1 A 
F*9CDl^^^tm^ 3 5 0 -C:^^^ 5 0 0 'C. 1 BU 

1 0 0 - 2 5 0 'CM^cc^^ur^iJiSij&^pj^-r^) 
■So i^. lufB^J^i'-J^J^gPl 0 B^^im3;:<-^^*t- 

a?2 9-2;i)5i^^$nT4b'0, cntccfco^^i'-j^j^ta 
Sc^)^^{b^<:^s:^o„ 50 
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[0 03 7 ] mliBK^Ii^ 3 1 X^t. mm^fcJ: ^ tCmT 

:^)\^^~-^^^m^^mmi^x. m,mm.i^^cm^^Tm 

hxnm-r^. mn^Rmm^^3 i±ysm(^{tm^m 
^':^mm^3 0Bf)^m^:^n. ^^^>6 2 Jcofuia^j^ 
mi^m^':^f'C-t^tj:^^^mi^Lxmm^m^':^^z^ 

<D^mm.^m:^':^mMj^3 0 bi^o^s^ 8 5 0 -0^^^ 
(^cmmx^^fc^i^c^ 7r^^'y3 6{^cmx^tifc7r^>(z^7k 
^m,^. 2 0 0 - 3- 0 9 -cis < ^ ria^±^ $ ^±•rcmMX 

^^'{^Ti^^^Mi'Cm^X^^. 

[0 0 3 8] -yommmps 1 i)^bm^iii^tifcs 5 0 
•CHut^cD^ismj^/xtj. mm^ifcmmf^mLxi^rjii^ 

m'^tifcm^iJMmSL^^^2 0 ^cmx^n, m 1 

7 2 7:)^(>'7K?^li;^V^3 6rMi&$n/c2 0 0-3 2 
0 'Cmrf^<D^^/^t^V ^tK^^ 1 t - 2 8 T'^jn 

^!gr3^/cgf:^*:^^Jj^.J^tc ^K^X^^' -mm^ 1 0 J: 0 

t - 5? 2 8 cD7i<' ^ ? ^ - :/^M?U^^ 3 5 0 "CJW 

[0 03 9] ;XtC. I^^J^1^2 0 \HXU. ^7i(^ ^ 3 
6. 3 6-2. 2 7CCctt9:^,^.2 0 0-3 0 9"Cia< ^ 

xum±m' $ i±/c^.m/^' a ^ 7K7j>^m i x - ^ ^• t - ^ 2 

8tC^A$n, -:?^I^^J^t&2 0)ISiStc^A$n/c8 5 
0 •Cfrrf^CDj^JI;^/:^ TtJ^I^ 1 X - y ^• t - ^ 2 8 ^^01^. U . 

^3 0 Bf^tC^A$ti'5:^'';^CCt3:HC 1 3&^$^5 0 0-1 

0 0 Oppm^^ nri='6Q-c. ji<'-f ^tKo^lS^d^^^o 

T5i^'^^3 6©^:x->^aDi^Jgt3:^5^^^©^^3 5 0 

6■rtJ^^^(D3t^m^^^#6n^ci:l^;^)i. ^^j2 00—32 

0"C^-CtiTOT#SCD-C. Cn^M^^ 1 ;^-'>'^'t:- 
^^2 8i^P^^Dy^-^^'t-^^ 2 9 - 1 . 2 9-2-CM.T 
ti\t. 1^4 0 0-5 5 0*C<Di5?^CDitl^^M^^#-2>C <!: 
i)^X^^. 

[0 04 0]^ \jXm^^2 0 MmcDi^J^^:^'X 

\%: ^^Mm^-^^v ^)\^^3 ix^:^vw^^k. ^"^^^ 

ti^ii^. —mt'yA > 2 5 ^mt^WLW^ 1 B i^^^^ 

5^ZJfun-5Sf:^7;:^tiMI^;&^3-4 9^r-e©?am^ 1 5 0 
[0 04 1 ] 
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13 



[0042} m^mz^^o^m^c^ti^t. mM^m^m. 

ms] mi<o^m^tm^m^^nkL. (a) uw-m 
m. (B) 

9jkb. (A) (B) - (D) ti^^ A-A 
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'^TTs-r^m^tm^m^^ynL. (a) i^t^mm. (b) 
me] mi<o^mptmm^fp. 'Eiv^^-mM^^ 
mi] mi(D^i^.ptmm^^. ro'?^ + -j^j^;^^ 
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ms] mimmptm^m^^fni^. (a) \mm 
m. (B) wjEmmv$>^. 

(A) tJ^MHi, (B) tJ^^A-A^. B-B 
frs-m.^mtm^mm^frsi^. (A) (B) 



[116] mionm^tm^mm. 
mi] mi(D^m^tm.^mjp. Ro^^^-t 

1 A 
IB 

1 0 * ^-v-mm^ 

lOA ^5^1-- 



lOB MiJ^i--^ 

1 6 ^rjfLjfe^^li 
18 v-'i^u:^ 

2 0 m^t^m 

27, 36. 36-2 7 ( ^ 1 

^) 

2 8. 2 9- 1. 2 9 -2 X-^A't-^ (^2©^.^ 

3 1 ^!Kmmp 

37. 3 8 /^'i?':7 <f Jl/^? 
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